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In the Berenblum hypothesis of 2-stage
carcinogenesis, hormones apparently partici-
pate at both stages. Physiological levels of
hormones are necessary for initiation to occur.
Pathological levels of hormones can act as
promoters on transformed epithelium. Under
certain conditions it is also believed that they
can act as anti-promoters (Welch & Naga-
sawa, 1977).
Comment
From the above account it is clear that
different mechanisms of carcinogenicity exist
in the rodent mammary gland. The produc-
tion of mammary tumours by chemicals in
routine toxicity tests must be examined
critically in the light of such knowledge. Itis
important to distinguish between carcino-
genesis mediated by a direct effect ofthe test
chemical on mammary epithelium, and car-
cinogenesis elicited by an indirect action on
known modulators of mammary neoplasia.
Indirect action via hormonal pathways has
been described, but other pathways may also
be involved. For a final assessment of the
carcinogenic potential ofchemicalsinhumans,
an appreciation of such mechanisms is
essential.
REFERENCES
ARMSTRONG, E. C. & BONSER, G. M. (1947) J. Path.
Bact., 59, 19.
BONSER, G. M. & ORR, J. W. (1939) J. Path. Bact.,
49, 171.
FIRTH, J. (1973) Human prolactin. Excerpta Medica,
233.
GESCHICTER, C. F. (1945) Diseases of the Breast.
Philadelphia: Lippincott.
JULL, J. W. (1976) Chemical Carcinogens. ACS
Monograph, 173, 52.
LACASSAGNE, A. (1937) CR Soc. Biol. (Paris), 126,
193.
NANDI, S. & MCGRATH, C. M. (1973) Adv. Cancer
Res., 17, 353.
WTELCH, C. W. & NAGASAWA, H. (1977) Cancer Res.,
37, 951.
YOUNG, S. & HALLOWES, R. C. (1973) Pathology of
Tumours in Laboratory Animals. Lyon: WHO/
IARC Publications.
MALIGNANT LYMPHOMAS IN RODENTS
N. TEICH
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ONCOGENIC VIRUSES have been identified
in several mammalian species such as mouse,
rat, cat, dog and primates, and there is
indirect evidence that they may also be
present in man for a limited number of
tumours, e.g. Burkitt's lymphoma, Hodgkin's
disease and nasopharyngeal carcinoma.
Mice harbour a variety ofoncogenic viruses,
particularly the so-called lymphoma viruses.
They form part ofthe genetic make-up ofthe
mouse, and appear to be activated unpre-
dictably by a number of factors. This may
account for the variable incidence of lympho-
mas in successive generations ofmice.